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(57) Abstract 

A driving system taking into 
consideration the conductivity of a TFT which 
controls the light emitting operations of a 
current-driven light emitting element When an 
N-channel type TFT is used as the second TFT 
(30) which switches supply of a driving current 
to a light emitting element (40), a high gate 
voltage (Vgcur) is obtained by lowering the 
potential at a common feeder line (com) against 
the potential at the counter electrode (op) of the 
element (40). A p-channel TFT is used as a first 
TFT (20) and the polarity of the low potential 
of a scanning signal (Sgate), and the potential 
at the common feeder line (com) is made equal 
to that of the potential at a potential holding 
electrode (st) at turning-on time. The driving 
voltage of the light emitting element is dropped 
and the display quality of the element is 
improved by shifting the potential of picture 
signals (data) for turning on in the direction in 
which the turning-on resistances of the TFTs 
(20 and 30) become smaller within the range of 
the driving voltage of the'display device (1). 
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T30©^-fgili, |l©TFT20i^7^||;^oX^ 

^fi c a p 1^ £ ^xmmt tts ^-t-^mfit-^j^^n sot-, 12© 
tft 3 0 i±t^^i©i jtfes,, 4 o \z nmmm 

mtfffitimv, :©Mll^j;Ttl©JStfc5 0 coalite, iffc^ 

c a p{C##5i^tlT, *'2©TFT3 0jJ5t7 

^^^^ 1 com, mm 7 s feiOtr-^i s i 

3tif4o sr^r-f 5it©n 7 ^iam£ft> :jx5)©ii7[i^ix 

tefrib. x-f»s i g, *;h,»::£i»-r.5H*#, l #<&*ill&«lftc 

s i g^lOOlfiiU-en^SIIga t e <Dm®%ft\zm 
9iSLT.fc.9, c o mB:, 1 *T? 2 ?ij # <7> jg * 7 tc St LTiZ 
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£E*3ixfc 2 OOM 7 ©|W"T?H\ ilCTFT20> I20TFT 

3 0 , fcifff^if 4 0 tf^m&m&mm c omSrtf^tiistitE 
isft-rs©-?, 1 fli0B*»r \z&m&m& c om^wtsi^t 

Jfc&LT, ^aifrftA c om©S4Si/2t»tfi:ttl:, PI -©SKI 
l:)fM^5*I^iI c o mtr-^ s i g £ ©FflfcSfeft LT^fc 
8filW* s TS7?feS„ ^ixSfc, 393S£ l 0 ± *5 ^ "CSS $©£:«>© US i& 

2 ?>J^©if**s»aESn<5«* <b Lfcfcfc, x-^^s i gli2*fo 
' © <fc 5 l-«S$ Lfc*3*!gB 1 ©#iB^ 7 ©#fif&, Bl 3 fcv* LB 6 

B3ii % *j&*©**£ii 1 \z&f$.z tix^z&momm 1 © 5 *> © 

3 o©jg*f 7 LT*t¥Sia, 14, 05, & <fc t>*B 6 (itjxf 
ftli, ^©A-A' fcllHSf* 5®rffiB, B-B' IM-ifcftSKrffi®, 

Id, MS« 1 0 ±{dtt^-®3(5 7 ©&* |C, |l(DTFT20^»filt 

h 5 0 asjBifcSix-ONS. ^- h^iis 0 <z>*a5^tty- h«« 2 1 
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(M&m g a t e <D-m tm&zti. mv- imm 2 h:»utse 
^isi 5 0 (Dmmm^it^ 1 toiiF^mm)^ 5 1 tm&zti, ^(ommmu 

m\ZMf&£tltz=> ? h*-/U 6 1 , 62^Ht, y-^ • KU^ 

22,23 \z\t=f~^m s i g , & * tfmte&^m® s t &*ti 

&mm 7 \znM&m gate tt^jt^J: 5 fe&m g a t e 
- vmm2 1 1 m-<Dm® y-mmm5 0 t m 1 oer^^^Bf 5 1 

£: (DFbT) ^fi^:fti$ cl i n e frMj$.£tlXi$ <3 „ :©ffl c 1 i n 
ell^Ltli, Hi (7)1 5 1 U-Cm&^^S^ s t CO^IS: 

s t 1 tffifco-O^. IPfcfe, c 1 i n e 

S s t O^fSlfP^ s t l $ l rofflftgl 5 l ^RtfrRitS 

&*«Sc a p £«/&LTV^ 0 fc:*S\ S&ftftfttil S t jo «fc X - * 

IA s i g 0SiEffllwtt£2 0)jim!6ftK5 2 ^^fig$n-CV>5 0 

|3l:i5(j5B-B' «HJ:*Bai-Sffi«"CJi, HI 5 ic^-f <t 9 l:, 3 
E«« 1 0 ±\ztei&£intzm 1 0>Jlint&*K 5 ifcttf»2 <0JBPn«feflt 
152 0>£ffite:£-B# 7 l:»£t57-^i s i g*52*, LXV> 

HI 3 tcjotf 5 C - C 5{4ETI*. 06 (A) l^^-f i; 5 

K> &9§££ 1 0 ±{itt*ii*&m<ft c o m£8Etf 20©If 7 
£ 0 \Z s I20TFT3 0 &mj$ir 5 fc * <D &W;<D *s V = i^JK 3 0 0 # 

J^ritSiXs *©*iS{£fiy- h*6»IBI 5 0 as^fifc$ix-0^ 0 hm 
ic^- h m# 3 1 fls-tft-eH^ffcStu* h 3 1 
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% 6 2 + 3 5 *5®^6<J^^igg LTV>5 0 ->!)3yR30 

0©^*©2 o©M| 7 t£33V>-t*i§tf> y — * • Kl"f^ig*£3 3£fc 
S»^li:»L-CHc, & 1 0>AIH]ftJftK5 I <D => y ? ? h fc- ;u G 4 

com, *5«fc tff» l^i 3 5 tf>^®|^li£& 2 OJUMftftK 5 2 

n-cv^ 0 |2 onmiftikK 5 2 o^Bicii 1 Tou*»p>*5ii*mfii 

4 1 asjgj* £*i-o>a 0 r 4 1 14, w>2 (ommmmm 5211 

' <DtpmW.& 3 5|^Lt|2©TFT30(Dy-7 • K l^f V® 
i£3 2{Ci^Wl;gI^tlTV^5 0 
( 3§ ft fit ^ 

*i* , nute© 1 Ton^^^giii4 1 11 7 (a) id^-rj; 

@4 1 ©SESKIilETLaAJf 4 2 S3 ±t555 3fef»Btt Ltti¥ifrl4 
3^Hi$|i, $ t>\zG®*mfcWk4 3 ©^ffiKtt, !)f^tt7^ 

5 ^ $ a £ ii # /wy ? Aft if ©£JRRj&»5>ft Zttfomm op (AH) 

&#£ft-o>5„ ztuzMLx, @7 (a) ^^-f *3t* J ? L 4 0 t tiiSfr 

©;£lRlK:fBii*SlE£»IE1-#£'fc: it, 17 (B) lOTti^C, TSlRfl^ 
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7 (a) , (b) 4 o \z%>\,^xz]n?timmvk(»mm 

f,©|7 (A) , (B) Lfc^ft^ 4 o fi, ;ftt>TJf (II (S 
S^ffiU) Id I TO ^^^5®^S^4 l $rlf t> ftfi, ^fPhvfi 

i- £ 9 k:, iij^m@4 i zvmwmfa i o Sr^igur^p^s« i o <d 

ZtHzftLX, 1218 (A) , (B) \Z7ik-f & o \Z.^%m^- 4 0 SrflfEfc 

m i o <Dm®M\z^ia ztiz, i-&*>^>, ms (a) id^-t-ip^, y 

^^^-&^T^$-^A^t'<O^Ji)^^b^S®^m^4 1 <D 
^B^&Wa*igfrB£4 3*3it>*E7LaAl 4 2^IS«$H, £ h\zlE 

jl&am 4 2 (Dmm\z\i i t obi^ sstfams o P (M) 
zfft\z.i&&. ztitz&mmmx, ~-&(om,mz%n^fix\^ 0 z.ix\z-® 

it, HI 8 (A) ivi^-f-sgftsJf^- 1 tei£<D;£ft»ci*l!)@^M-t-K:te, 
ins (b) fc^i-* 5 T]iffi!ii6^±®ftij^fS]^o-c, y^^A-^^- 

4 6 , IE7L&A1 4 2 , ti^^flkl 4 3, fttt £ o IS V^ JJ ^ 
i)A^t7;K = ^ll4 5 v I TOR^bftSatflMo p (AS 

Al 4 2*J t fctf«¥>g#:!g|4 3 |±, ftJ6+5 <fc 5 ^?fx^ 
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f^T^S =r> A^<14 5, *5j;tMTOR!46 £ il API" S T? 
, !)f !)A^t7^$ = £ A|| 4 5 ttB*tt£ 4 1 i IrI 
Ur^5*it^*-3TV^Tt>^^{cS(5iS/i<, I T Omm 4 6 httfa 
Hop i:PDiitiI LT^5*i£l£fcoT^T'fe£^K:£l*#fc 

-C/N^--^^L-C^d:V> 0 PJ#{£ % I TORI4 6 iSlPliHo p t 

■fctM TOB&JB 4 6 b ank <D ft #JI« <Z> * \Z Bf& L T * 

S S>fc % *fi6]®4io pO^H TOgtflL, if * mil 4 ioi^ 

) , in 8 (b> \ZTFt-r&%:m* 4 o (Dnm-m&fttiL) ^ no (B7 
(b) , is (a) \z^-f&ytm* 4 o <nmtfi-mi±¥fm i:ftifn 

9 fc, epAnSJE (ft*h/Pf$S«4 l fc*r-t5*tiniSfii o p <7>H 
fcoTW«¥*fcBS4 3 fcSfctiSWflE (9Z»««t) «s«L*fc**-*-«. 

it £ RiAnfEffi («*&/ig*«;!i 4 l lc*f1-5*tftM o p 
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iniotti^iM4 3 \zmm mmmm ^mt^-r. ^%m^A 

0tt?H*ri-5. fc*3, 19, m 1 0 lC^-t-0i|-C(±^tl-5 f tU+ 2 Vttifi, 

JSatS&^tt-^-^fiT-rSfi^tfeSfcO©, E7L&AJ14 2 
S:f»&t5;itfc5„ Sfc, jETLSAS 4 2 £fflv^T ^^fr 
14 3 l£#tL'tIE?L£AJf4 2j&s^#$;h,TV^Mi l±K#fl!<Dffi|t 

Ai © Hf* «r R 5 4> h 5 „ 
(T F T <D#t£) 

- © J: 5 izMl&Ltzmftm* 4 0 T<7>3§ft£ffciJ$i-;5 fefciDT F T ( 
B2l:i8l75*l©TFT2 0*iJ;O!»2©TFT3 0) Ht, N ^ 
t^^i> *5 £1>*P f + ^^lOT F T <DW,Mm,f£<$te.%m 1 1 *J £1* 
0 12 (^T ftWBfcfcV^ h ^ KM^W«5 4V 1 8VOM^*L 
tfe5. ) {C^1- 0 Cjif>O0i>?)j3j»5 <fc 9 IZ S TFTB, ^- M 

tIl©TFT2 0fcJ;U!l2©TFT3 0 5 * fClSfi, 

H 1 3. fi., 1 <Z>#fj| 6 0 OtKTWfil^ttTfig 
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Hi3 (a) t^ti^i-^ mwmm i o tc*t it, &g 

fcj£C"C, TEOS (fh7i^v/->7» 

* <h X-7 CVDfeCi >9 J? £ 2 0 0 0~ 5 0 0 0t>^7 

XvCVDfeiaiJJf $^|t)3 0 0~7 0 0^^* hn-AOT^/l' 

7 y = ^mn>>t>te&*Ut#m i o o \zn Lt, u-if t--a-£ 
fcwcgftfifcftft* if o«s*{kxe*fTV^ i o o y «> y = 

■C t*~ Ajg&tfJft-sJ-j&S 4 0 0 mmO7^yf"A^l^ s ^ <7> ffj ?J & ^ 

Tf*rtK:*jrt5 i'-f t at*©fcr-**© 9 o %fctBS-t* -5 

in i 3 (b) o \z, ¥m&m i o o & l 

tSt©^I^2 0 0 > 3 0 0 H, tom^^n t T, TEOS ( 

x h**si'?» ^mmifxte i£*w.Pt?x Ht/7Xvcv 

D&(wck 9 ff $ #*?J 6 0 0 ~ 1 5flOt^^7FD-AC->^ Vlfcfl: 
JSfc tw % HI l 3 (C) Jd^i-J; 5 l-s * ^!)7' 

- Mi 2 1,31 SrJgj&-f 3„ roigt'litli c 1 i netlfijc 
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*T*>iiA,T, ->^yS||2O 0 , 3 0 0l:l±^-Mffi2 l, 3 11; 
>tf LTSfiiD^i^y-^ • K 22, 23, 32, 3 3 & 

&tc, @13 (D) Id^i-i 5 l-s Ii <Z)JllB]$ftK 5 1 SrJgffcLfc 
f£ , f*-;^6 1 , 62, 63, 64, 6 9 ^SL, f-? 

Hi s i g , c 1 ine*5t T>*y- h 3 1 O^^gR^ 3 101; 

fifc5S£M# s t l s t , #il&«£c o m, 

■tezwmmm 3 5 £jgj$-t-5 0 ^o^^, s t « = ^9 

t h*-/U6 9 *i J; tf3t£ta:SU^ 3 1 OHU^ hli3 1 izm&ffy 
izmm-f&o :©i5l;Ltil?)TFT2 0i5<fcU!i2(DTFT3 0 
Ztetft-tZo 4 fc* c 1 i n e t ftttftftgffi s t (7)^^^^- s 

t i <t i; <t otsmt c a pisjg^snso 

El 1 3 (E) t^i-i 5 12 OJIinifeftBI 5 2 £: ff2 £j!t L , 

^wmifiiftsiic it, tp^®«3 5 k *s s a s& # £ = * h*-^ 

T3 0©y-^ • >ilt3 2 £«ftft)K:&tti~5H£ft&4 1 £ 

0 13 (F) fc^i* «fc 9 IS 2 OJHIQIfiJftBi 5 2 <D^®{I1{; 

if #lgS4 3 % fcitf ]E?L£AJ14 2 Zte&Hr^Zffimzmt! J: 9 l;«L 
, ;<y?M-b a n k SrMf5 0 ^ :t, tl^t*K4 3 {4, 
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lifcMSC LTSBtfe KJg fife 3ft* 7-? Us i gtj&ot^F^ 

b a n k £^j&1-3fctf-C, *^«H^«58it^feS:afflT?t 3 0 
& % Mb a n k <D ft Mm £ # L T -f ^ * v> x. y b^y VI 

]frt>, %m*^ftm4 3 ^i(St5t»»»ttottft 

tUl, /^^Sb a n kOrt«««Kt« i l £ i*li4 3S:)gfiEt5, IB 
« K , sOtmb a n k <D ft ft! St U X 4 V 9 *s i y b^y K I J 

iETL&AJI 4 2 £ IS -f 5 fc£<7> (ituISflO SrUfctbL 
, g ban k Ortffiffi«|^]E?LttAJi 4 2 SrJ^fft-t" So **5» 0 

7 (A) , (B) *Jj:t50 8 (A) s (B) *#Rg LT563t*-T- 4 0 © 

EJL&AJl 4 2 £Jgj£L-C^< (Iff #AJx#:b5 r it>ifo5. 

^lb ankld^oTStJlK&^H, 5 if* K ffi 5 r t «S 

fcV^. Jfc„^y^|b a n k & + < M L T*5 < £ , ^^^i/^ 

* 9^fife-t-5R©f^lil3»*Srias*5fc»^, HI 3 Id^l" J; 5 , 

Hg a t e <r>mwti5fa\z.%ioxm j &irz>\ l ^-f tiomm 7 r^-cfc, SffEW 

> ^PPQ-C^-f J; 9 l-s ;£Sii gate iDlE^|Sll:fioTf ^lOfi 
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fcfc, H 1 ^^i-7 s -^iMKttlsIK3^3feaEffi!l«llllHlK4^tTFT 
fi!t5TFT^ Ii7©TFTi:i-©IFs1tiJSJtl5ii:llft5 

o 

^figl^^T, S bank ttH£t?f6»te© hd»5>« 

in i i-^i- J: o sns$ i o (Dmmm^,^n lx t> sij 

fpj«fil o p iiDflC/^^lb a n k dS^*El*5 3. t li/jS 5 0 ^ft®U 

HISS 3 <D^ffi£ , te?H»«*flsfc5V^tt**»f^©il!a[ft;«rH 

*^<gTftt^ HI 3 fc^ L@ 5 td^-f J: 9 fc* 7*— **fts i g 
£fc 3 £• bank ^i^LtJ>5 0 o T , X-^H s i 
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g kttfamm o P t<offi^s<y?m bank i^ftts: H:ft5©t 
. x-^Hs i g c: ifcBJtT* 5. Bft 

i$li4 1 t 3 5H5I*5i«l-^^^lb a n k & 

5 ti;v^ 0 -f-fcto*>, 16 (B) fc*-t- J: 5 fc, m^mm 5 i t * 

ili 3 5 H5I^5ii$l^^^ib a n k # J£ fifc £ ix T V ^ * V» # £ 

L-C*5< /<y^lb a n kli7'7 y^^Hl^^i LT«fiBL» » 
5i/flf lfli, #fi«ffio p j&sSWS* l 0 ©£B5«<0£fl5* fc 5 

/<y?lb a n k £ H£ <D I' v> * h Ltztzfr, ^V^Mh a n k 

(±7* 7 V V ~? \ V ? * b Lt feffile t, StlSlMo pA^OlSI^Slt 
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m b a n k ^rfijffl u-c g ei^wi;«)ti«^a^t5: t^-eiso 
«{-sffl-c# 5 0 fc aif, in 3 i z&mLxmm tit*. 5 &9§s 

£ 1 W±(CS3V>-C, l$©f-^ S i gl l*Oftlftt»com, 
1 ?IJ©ii* 7 £ 1 0<7)¥ft «b LTtSi g a t e(DjiiS^(S](Ci^Di§L 

omtlMjlHi s t £©|B|fc«fifeL"tt><k^. rw^lciii, n l 
4 (A) , (B) t^i-J; 9 fc, mfi^J^m® stt^Mg3U 
Sr««WlJ:»aES*5fe*©y- h ma 3 1 (DmWi&ft 3 1 0 

om»TIlt^fliiiL, :©Ilf^^3 1 0 c 
omiOBCttltiil OlHfftiR5 1 ^gtS^H<ti--5^^^S 
c a p £rf#E£-f5 0 

immcotm 1 ] 

ID l 6 (A) , (B) tt-tti-Pix, #B*tt:4flJ$ £ftfc3-*^<7)®^ft 
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015, mi 6 (A) % (B) i^^i-J; 9 l-s *J&MX*te, m 1 (OT 
F T 2 0 [iNf t^^lt'i>5 0 &oT, gate ft 

5£gff -§-S gate^itfim&^&o fci § £ s |lOTFT20^t^ 
Hl^iot, x-^^s i gi>t,8lOTFT20 ZftLXftft^m c 
a p a t a £ft, gate i^ft^$Jl5 

£3S«*SgateflSffi*{fcfc:fcoTV>3IBJHu «tt£*c a pfcftftSft 
fcH&fa^ data|:iotl2OTFT30 # H ft) f|i»J #P $ ft 5 . 

s i g d^bli^ ,&*T#li ir-f^t jii^^^^^S cap fcliUKfcffi 
WW if ft ^d a t e «s#ffcii^ jx, fB*T4K1»i:1-'<#ii*w«i$2£* 

cap miiMftflKaHttHI d a t e &£ft, * ft K J& U X , 

::t\ I2IDTFT30 <D ^- h mffi V g cur tt, c o 

nmms t ©tat ©g^ftus-t-So L*»5»c*jgffi"ci±, %itm*4 

0 <7>*ffaS$i o p LT^ii^m^ c o mtf>S{i&{g; < Lt, 

»2OTFT3 0)55tyttil:«ofcHtli, £EP F "C^i" J; 9 \Z N 

4 0 Ojfrfl* c o m©^|;II^^ti5i 9 fcflUS 

Ltfc6. ZOtz.®, |2©TFT30©y-HJEVgcur {*, &il 

ism^ c o m(Dm\tLtm\tL%nmm s t©«<s:i:©ii:«st5. 
mop <Dm,{±b<r>ffl<Dm.GL\zft%-t zmmmm3 0 ws&t jastT* 

+ #fc^|tt;:Rj£1-*£ b&X* 5o &oT, *»»-Ctt, I2©T 
F T 3 0 <D^- h 1EV g cur £ + fl^fe £ i" 5 C i 1* I 5 fc 
* I2©TFT3 OOtVlii^^^t, i* V»W£-C** Srfr 5 £ 
£fc> a*«r^*Ttt* t-t-5»fc^ I20TFT300^ 
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-MEVgcur b L-CiS5VN||dS# btiZOthtitt, toft, *<Dk 

* (Dmfc&mmm a t ott, Bftflr* data ro^mriffl 

ft jo, |2©TFT30 ^- hHJEEV g cur PS t> "f 

*3^16T?ttx I2IDTFT3 0 <0 W «E # # ii *& « Ift com 
otfittttftltlS s t Sit, 2*fam*£o P o| 

fg-^-d a t a <Dif&S{i$]©li#:£, ^Inllfi o p ©mfi«fc t> f&v^&it 

$ntf, Wtttm-^ data <r>mm*>b£ < it, #^3£fi 1 tefctt § 
js^fs^d a t a © its «ttfiBo lite nmrnm o P tfttti:*-eT 

tf\ Hffef?*d a t a OSK*/h3 < LXbk^o 

S&fc, ifftltt^liil^ttr-^Hs i g 

36»P>W*&Stl5iB«fll* data ©®ft£, #a*fr*i» c o mCifii 
It ft LT-^iiifcffiiWU: Ltfc5 0 I2OTFT30 ttNf + ^^17? 
ifcSfcfc, -tit&^^fc* — :'* 7 »2OTFT30Oy 
-MffVgcur £A c o m<fc 5 ffiV>«{fc) ttKti: 

ft 5. ffctt, ^2 OT FT 3 0 tf> y — MEV g cur OffeStU*S^ 2 

©TFT3 oob#VN'fjtm/±<Dite^-tt^t@^i-Si---<^<i; | 9 ^i&^S 
ftirft5ft5<fc 5 Id, M^fs-i-d a t a 0) fc: St £ 

t5. ^©irtii, iKffKttiaSi»7 fc*i^T*2©TFT 3 0 <D 
y- h MEEZs I2CTFT30 dS^-^^ffi t ft 5 t ©fttt t m 
, d>o, JS2CTFT3 0©L#^ItESrT@5tliK]&t5. CO 
R*, B^ft^-d a t a . © {£«&fl| 0>*ffc & _hK 9 Lfc 
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l;3LTT-^Ss i gi»f>ftj&$il5i««td a t aOlfi^ * 
i§&tt#t c o m t «f Affile fCHftflr^ d a t a Oll^/h J < Lt{, 

J; v^. 

KBfteft-i- data (D{Sl;f4{ftl ©«{i£^ 2CTFT30© 
L^V > >fit$ri|x./^V , vg^{Ci^J?)|C^:^i-5 t % e#ff d a t a 
< ■?# 5©t\ S^ft^-d a t a (DiEKjmffi^Tff 5 r. <b 

t a ©iK*tefli©*{fc$:. ^iSltiio p ©mf£<k *> tev^ffifcS-CTtf 
Tfc5WT% S^^t-^d a taOtfilt ^^lISop c 

omi-cagShSi/y^rttts^S, ^ixift, Sf jj* il fi l fc: *5 3 
li»*E&Ttf*r. 3E^g l ^^»«^^Tff 5: is-c 

, *Ra»5>«fifcLfc#*-f-Tf»£$;h,TV^i8*jEE (2&MJE) ©fail 

[gite©^i$ i o&j&mi 

mi 7{±, «f§©^gg i <Dmmmf8.&*-fmm®®®-Qhz> e 
mi 8 (a) , (b) w^jx-en^ &mm\zffitf>L£fitc&m*<Dm,^W) 

*^^TI±, &M<D&1& 1 <t l±K*ft-. Il©TFT2 
0 *S <fc 2CTFT30 ©V^-f ft £ P ^ t4/H»T F TT'^fg L 
TfcSo fit, 1 fclH — ©RffttS«©t> i: T# 
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HI 7, HI 8 (A) , (B) fc^i"* 5 . *»«"Ctt, m 1 <DT 
FT20ttPft^^itffc5t6, g a t e j&» 6 S *L 5 £ 

*fll#Sgate*S«*|fl[|Cftofc til:, I1OTFT20 &*>WiM\Z. 

^^Xte, |2©TFT 3 0 <b t^MtfcS, x- 
?m. s i g 2>P>fi, e&ftltt^^IiCMIt cap \z&n&w 

<Dm&m^d a t ematn, ?s*r:i*tgfc-t-'<#B*©##&*c 

a p UH4ffi*ffi«<OHfcflr* d a t edS##ii*jx5. 

n ^ "Cs I2©TFT3 0 ©y- MEVgcur 14, c o 

mOm&, *5±l5H*«fii3 0 ©ltd) 9 

|2©TFT30 iS^-V^tji^/jJo fc £ § [Z 14, ^Rl E "C^-f <fc 5 

c o mW*3&^3S5fe*^ 4 0 ©^Ft««*5«Jx5 <fc 9 
LtfcS, CI <Dfc#>, |2(DTFT3 0(O^- MJIV g cur [4, £i§ 

c o mcomfs £ nn&nmfe s t omis t©ii:tsst5 0 z<d 

& o pOtffii©lil©tffitffiSt5I*ti3 0 ©mfii flit Lt, 
FT 3 0 <D *f— MEV g cur £ + iff vMjt <b 1" 6 Z t ifi X § 5 fc 

, g2©TFT3 0(D^yfS^^t^ox% ffi v>W g x** ^ £ fr 5 - 

Sfc, l2OTFT30O^r 
- hlEVgcur t LTW^ttflSft 5>tl5 (DXfrtllf, <D t 

% oniiLfcftmm & tomit. -tKt>h, m&m% data ©i&m&ifti 

©Sffifc ±ff 5 £ t 2>X# ®&ff "!§- data ©igtgfc/Jx £ < T' 
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*^«g-C{±, g2©TFT3 OiDtytli^jfiUgo 

* vno-C, B* & ,&*r:|K& 1 1" 5 * OB 

{g>{= # data tf>teftftttl0e<fc&, o p J: 5 ^SiV^ 

ft{fc*t?J:tf % iSlfefir-^d a t a©fijfiSr/hS< Ltfc5, 
Srjfeft-^tBi-tSfcftOSttft^d a t a OffiftttflS Mfim 

s o P tmmit\^^x'±if , mwm^d a t a ©ise^/h $ < itu 

se>£, 2jc^*t?i±, tH *r # ib a* uf-^i s i g 
e>«*&$nssifli^# data c o mO«fiL t 

Jt&LT^teftftKlS; "CTff Tfc5„ ^ft*?*^ I2CTFT30© 

hmiEv gcur <Dmnmi^<DT f to l# v^n«jE0i6*tfcfc*B 

l^ypj: 0 fl£ v<» ft {fc£ 4545*5 Hi&fs^d a t a <D 

its uxs>5 0 mia!), |2©tft3o 

data 0>ft{fc&, &iitpftift com £ ^ftffcfc: LTB&ff data 

z © £ 5 ^wim* data <D&m{&m<Dm&&mib\z®feL, 

, H*Sr.S<rtt«ii-5*:»OWIftflH|-d a t a ©ffiftftflyoftffiSrte 
»l£Rj£Lt&5©T?, Hftflr*d a t a <0ft{fctt. *ffrmJio p <b* 

1 fc*$tf5»»ftJE*Ttf 5 - t i^gfl ©ifl^^Tif 

[iicii 2 ] 
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E12 0 (a) , (b) tt-tft-^n, &wm\zmi$L£tiiz&**<omts.#} 

HI 9, HI 2 0 (A) , (B) l^t^^l^ #?&«"Ctt* ll»T 
F T 2 0 ^Nf t^^S©T FTt, l2OTFT30?;P f t^/l'i 
©T FTTHIfiJcLTfe'So !2©TFT30liPf+^ />! T? fc 5 » 

e flu ©h ««•!§■ d a tedJ»^ji^n, m*rttiBt-t''<#si*.o« 

illtc a p \Z\-i&m.&M<DmmiW%- d a t eaS##ii*Jx5. SI 2 <D 
TFT30O^- MffV g cur li y c o mtf)tg{4, fc'it; 

est® is 3 o <nm{iL<D o h<Dft\,^<DmtiL t , s^^fti s t 

*Iitit %)tlf40 o P <0*(fcfc*f L-c 

comOit^<U, *2OTFT30Oy-h EffiV g cur {±, 

c omomitL t m&&nm,m s t ©mtt i:©Mi::*B?!§-t-3£ 

4 1 £:Jfc$fc L-C+#fclil5V'»HK:Rj61-3C: tdST#SW-C> I20TF 

t 3 o <D*vw,m&*% < » *iv»j?£-e*7j*&fT 5 - 1 s« £fc 
, j e<D^> -to <t t wmii^^ma s twmfis i-**>*>, s^ft^d 

a t a <Df&®{iftlJ<7>mft£-t{f 5 C t SOt, B&ff-i- data 

oSHSr'h £ < t*# 5, Sfc, I2©TFT 3 ootyIIi^|S]Hi 

fcft^B^ft-^d a t a ©{Sttf4{R0ro*{4^, *fftm*S o p omfii 9 
ifiv^m{4s *>.5VMi«Sf«ffcfc*-e-tW\ SfefS*d a t a <0j8«S«r/h$ 

s i.g*»e>flt|&*n*H<*flr#d a t a (OjlfiS:, e o . 
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a Oii^/hJ < LtfcSo *r;fcSL fflftft^ data <D®ft£, 
14i opt c omi-CSSJjlS^-^tfc^, O^T 

1 life 5 JEW *JEE£TtfT ^§£g lOifl 

*ff0ffir*(i, ilOTFT2 0|iNff^^lT:, |2©TFT30 
<t^^€MT?fc5fcfe, jS* £©££lftg a t e©tfi ( 

j££{f-5§-S gate) l±i^m^Tfe-5o - <0 k £ <T>% 1 <D T F T 2 0 
hmiEV gswii, £SE«#Sgate<Pili«&fcfc5«&i*ti[«J$M s 
t s t ©«fit, I20TFT3 0©^- MiOtfi) £ (7) 

fc&^fclf ^2»TFT3 OiiPf t^^Itfc^fc 

ftv 7 £&*r£-fr<5fc«>0>IIi«ft-J§-d a t a |±te«<fcffid T* fc «9 , W 

m 7 (Dmnmm*. m#«#mjis t©i^^lifiTLtv^< 0 aot, 
ii<DTFT2o©y- h®iEv g sw{±, ^•^maEi^^c'fs*^^^ 

^lTV^< 0 

»2©TFT30Oy- MEV gcur tt, com 
t Sfi^^m^ s t k L > IjR LfcH^ 7 *Sjfii<r««fc 

J6>5Hl:tt, iliR^-K m{£ffcJ$«4£s t omfiii{STi-5Mffi]^ 
£>5fc«K I2CTFT30 MEV gcur tt % * i' « «t # *• * 

^ © £ 5 K x *^H8 T? W: , »lOTFT20i»2OTFT30i«S 
i9*«Si-C*>-5.fc»s II ©TFT 2 0 ©*#ii*lJi*yjfc±tf Sfcfcfc 

5fcfc|ll2<DTFT3 0 © * y&tfi £ T »f 6 ^ < Bftft* d a t a £ 

fi<-TS^i:t*5. '©£5 ^JiSEft-g-S gate©S^^^^3S t Hft 
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fl# d a t a t ^^i"S*a^J±, M 7 ©afcJHWt 1 * SgftS?^ 4 0 

Sr^*T5*« ^^©Stfefll* data c a p 

"C^ < Il©TFT2O0y-FIIII;»Lt, ^TFT 

i gi'f)flOTFT20 ^^LTfti^i cap iZffifcft* data 

t mtiL&ftmm s t ©mfi cap oie, * fcjim 2otf 

T3 0O^-htfiOtiS[) ir<DMl£f@^U I2CTFT3 0 (D — 
hSffiV gcur i£ N c o m©i^tfiftltii s t ©tfi 

t^M^ta^L, m&ftnmms t omit* mm\z Lit t %\z.\±, 
it ^-s g ate(D^«{i(c:t@ai-5m{i t &m&m%k c o m D# 

1 (DT FT 2 0 tf>>f — h MS. V g swjo <fc t>*^ 2CTFT 3 0 <£>^ — ® 
BEV gcur <Z>2K#2S|iJ| C^faKIH 7 M"5 0 ^ftift, 

k i (ommm.i± isyw&mft-e. ^<r© & a a t a 01 

Ii©TFT20 o*-vu#tf>i£ft;awh£ < *5*iRilJ:3E3£1-n« 
, *^ttf£fl>iaii£fc£0 5 r t ^tl 5 t t t> lei, r©itliiii2© 

T F T 3 0 O^^BfcD&fcttfS/h $ < ft 5#fafcj6*T0>fc fc©S&ft # d 

a t a ©*ffi:asgXLfc r \z.tez<nx~. m&<Dfo±zmz> ^ ktfX'Z 

IH2 2 (A) , (B) tt^n^tL, £B*fc«ric£;h,fc$-3t j y : roSfcW 
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OSrPf t^^Ii $2CTFT3 0*Nf + ^/HOTFT-Ci 
J5ScLTfc5 0 fit, *J^«gtt, ^JfeO^^i 2 t m-<D&fii&}f&B<D t t 

0 2 1, [1122 (A) , (B) fc^l" J: $ fc, *J^ffi-Ct± % MM<DB 
mitmm, l2OTFT3 0|±Nf t^^StfeStfe, X-^^s 
i g*»f>ttx -^TOit^^iiOftjltic a p (Ctti^mfiiilOlS 
mm-%rd a t e jflS##ii$;h, % ?B *T £ *8 t "f- # jg iff 0> ft ft £ * c a p 
KttM&fllroiittHHi-d a t e *S*# I2WTF 
T 3 OO^- MffV gcur f±, ifeii&Mc omOmft, «fc t^j®^ 

S413 oiDlfio 9 t><ofl£^2r «&ft#mji s t (DMiSLtO 

m\zm%ir& 0 t*>5^*^«T?tt, %%m=!- 4 0 ©*j-fa®@ o P 

3 0 £>y- MEV gcur fi % #ii£m&c omOffiilfif 

s t©iffii©itig§t5 0 r <D&m&mm c om©iei;o^xu 

+ #fcHft< «(fcti-$ r t as-e# 5©-c, |2otft3o ot^fjS 
, ^e© t % ©ifi^jtii s t comfi> -t- m&m^ d a t a © 

S5Sffiffii<D«ifc$rJbff Bffe<H§- d a t a ©Jf*g£/h $ < 5 0 S 

fc, »20TFTaoo*yt««J#i^Mop o«ffi*»fet*«jj!:»4 
IS*«:S»*fcv>©-e % Pl*«r^fl"tttit-t- 5 data© 

fc*-cT«\ ififeflr-g-d a t a (ommz'hz < Lxhz> 0 
mxiti-mn^mt-r^^mm^MLx^-^m s i gfabm&ztiz 
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H&fi-Srd a t aOMiiLZ, *i§i£®i& c o m <D «{fc t it & L X ^ ^ iti 
m(4^ &5 VMS ^{iK LT d a t a (DMPE^'b^ < Ltfc5 

0 ©^{f d a t a <7>mf££x *tfam4i opt &m&mB. c o 

*Ilt'liil©TFT2 0 ti P ^ ^ 1? % I2©TFT3 0 i: 

^^«M-efo^fc*, mmzmtR-tz t zofe&m gate <a®& 

gff S gate) lifSmfit-fc ^5 0 ^Ht^LT, 2 <D T F T 3 0 (4 N 
^^M-CfcSfcfe, M 7 £,6;tT£-£3fc&<DS&{f ^- d a tali 

Il©TFT20tl2OTFT30i:iS 
^^mM-CfeSfc*. & 1 ©T F T 2 0 0>*£i&*fg#£Jbtf3fc«>|;: 
ttfe&it^S gateW^^^/U^(DS{i^{g:< L, 3S#3?t^4 0 ©2?g£ 
ilf5f:ftl:i2CTFT3 0 <D ^ ^Jgfct £ T If -5 -< < Mikity d a t 

a ©m^^ia <t5;ti:45, ^^sft s gate© mns<^ 

xmt m&tB d a t a t id*M-5^iifcj±, mut 7 ©ii^g]^*. s§ 

4 0 £,6*T £-£5 l/-<^(D®^ft-^ d a t a ^ft^M c a p fc. 
#§££ix-r^<^oti-C, gl©TFT20©y-F mffildM LT, 

mfi^^m® s t ©m&^s^(- ufc <t # (c}4, ^^f-Ji-sgate©^® 

fi^^mH s t. tlif, ^©3K I 1 ©T FT 2 0 <D V — 

MEV gswioi^I 2CTFT30 (O / f— MlffiV g cur ©2K;^|r1 

c^fr^i?! c^-fctt *s7 y-fz> 0 zint&, m^mm 1 ommms. 

<Dm.WftX*\ &ft(Dtz$>(Dm&iE-% data <Dm&&. HOTFT2 
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$ < #3:£|S]lC&*T0>fc«>0>atefi-§-d a t a ©®{i£^5E LfcCI t (C 

»«wi«3JtS:H 5 r t t 5 0 iot, £M<7)MM2 km 
ft, ±$©3Ufc©l*fi 2 RVmM<DBM 2 ©^tfiJUlfcV^ Sjgftl* 

lfr;£2fc^ov^[il 2 5 v^tfci|fi1-5 e 

*ifc©^fi 2 i^&V^ti, IlWTFTIiNf t^/Htfc^ ||2 
©TFTIiPft^^Stfc5o E12 5lc:^£*i,5<fc5{^ 5£.ytm^-4 

0 Z^Z>U\Z.\*s m&m^-d a t a ©«&£*iIISm$ c o m© 

«{£<fc <9tiS<tTP^ t^lWl 2©TFT3 0^^-^^-7$-& 
T<^5;^ *ff^^T*f±, El 2 5 (^^i-J; ^ id, ^%m^ 4 0 £*B*T 

s ^Ilfli, % 2 OT F T 3 0 j&s Pf t^^ItfeS fcft, -tixS:^ 
£*5fc:tt, ^'-hmJEVgcur Hv (*i§*smiHc 

om<b[pimf4) , &5VNf±IE©m{i c. o m ± <9 ffi V^Sfc) 

t 1"5 ^ <t Kft 5a>\ l2©TFT30©^-MEVg 
cur i5:(DTFT©Ut Wit ®EE V thp (cur) \Z tB £ 1" -5 U^/UJ: <9 
i*iv>*ffc£ ft 5*5 ct 5 S&fs-i-d a t a ©ra*ri#©«(fc&{£«>lw 
lS^LTfo5o JBflTttflBfcfcSB* 7 KfcV^Tm 2 ©T F T 3 

0 icM£ft5 h mBEtt, I2CTFT30 j&S^tfcfg t ft 5 i § 
<Dm&bmZ-e.*>Zfts I2CTFT3 OOL^^ffitE (Vthp(cur) 
) £±05 * 5 ftte-Cfc5o W;tft\ »2 ©TFT 3'0 ©L* V»|t«JE 
(V thp (cur)) ^-4VHfc^, »«T«1S-CJ|5 2©TFT30i:^ 
AD £ tl 5 0" - h MB \t - 3 V t ■+ 5 „ 
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:Ci5tHOTFTiSNl, |20TFTi> Picl^, l^fl 
#d a t a CD $*Tffi!ltf> J; t> tefcfc&fcl-S t , Btef&-§-d a 

t a©HI:^^fH©t\ H^ff-^-da t a O {£ % E {b *5 <fc US 

B SHfc; «: E 3 r. k So Clllft^d a t aCOl^T 

ftl © «(t Sr * K 3£ L » -fr T t> , Pft^^SO|2©TFT3 0 
-Cli, L# V^fi[«jS Vthp(cur)^4iS1-5 t"<ywj; 9 nift^lfit* 
&3<£>T-s ii*ri^^^H5®«E{i<ifer/h$ vn 0 t.1t. «lf 4 01: 

&#>\Z®j£-e% 5. ^fit'li, *ii^««c om0>«&&, 

f l(DTFT20^tyttlllt5i: # O^^^s-^-S gate©Sffc t ^ L 
<LTfc5„ ;£5S«lffi»lHlg&fc:}8V^-C» jfeiEm-f-S gate 0 ft « 

& mil it, ^ * ^- -Mb & ei a £ a* -c # s . 

CI <0 il»TFT20i;Nft^Ht, I20TFT3 
0 *SP^+-^^S*©"7, «<T ft HI life 5 if 3R 7 (DM2 ©TFT30C 

M F««ioSfii4s ii©TFT2 o^^-y^i|{ci-5<t 

# Z>£iEfs-S§- gate ©tfi^BSil 1©TFT20C L# l^tt«JE 
Vthn(sw) £^ u?l V>fc*{fc J: «J -bfSWfetc-f-S. i-*t?*>, 
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Vthn(sw) < I Voff | 

K jj* -f <fc 5 > ^1©TFT20 (D l| V^ilEV thn(sw) £ <9 t * # 
<^tL, Si if 7 l©TFT20O##ii^i^l:J 
m&m±-f 5 - <t ^ I^Jh-rnfi J; . 

»2©TFT3 OiJNf t^;HO»^tli, 12 6fcit>l2 7 (A 
) x (B) ^#iLtt)lt5i9l:, *ff^l-C|ftB| Lti&m^r<DttM 
&}*mfc&Ath&Z-X, »1©TFT20^*20TFT30|:BI10$ 

I:, H*if4 0$rifl-$*5^l:l2©TFT3 0Sr^|;^-yt 

£fc, *ii«&tt<ftc o m Il©TFT20?:t 
^tfefi{-i"5 t I 0> S gate i«f L<t5-ttJ:D, tt 

©TFT20 1? # 5£ ^ IK)f£ I- £ Pi #s & V ^ <}; 5 I- > ?H*T4fctB fc*> S B* 
7©I2©TFT3 OfcRlAD^nS^'- MiWlfili^ |1©TFT 
2 0 ^ty^ltf^i: lO^gff-i-g a t e <Dm&\Z.m&% 1©TF 
T 2 0 <D LtV^illEVthn (sw) £ *P X. 7c ® {4 £ <9 *> iti % I- 1* 5 . 

immomm 3 j 

*jbbh:s m 2 3 ic^o^ftifiigs^^i- ± 5 id, mm<Dj&m2tmm 

„ V>fh©ii7Hj3^TtIl©TFT2 0S:Nf •Y^/l'itL, g 
2OTFT3 0^Pft^/Hilfc«fiii©-itfc5, »fi 
IliSi^gt ltt, JB20TFT3 O^P f + ^/H^©t, 

if4o (7)^-[^m^ o p (omituzM Lx&m&m& c o m it; < 

Ltfe5. ttoT, l2roTFT30i5^ytil^iofctti:ft, 
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&*l"CV^j&s % #£16 ©Jig c a p #fcv^ 

■cH* 5. c © ± 5 ftiiSfcts: tCiD, tH5c:&}$«*I s t. oifi 

ft 33 , IlOTFT20A5pft^^lt\ |2©TFT30iiN 

H 2 6 S3 2 7 (A) % (B) £ # fig L T 

% Ml ©TFT 2 0^I2©TFT 3 0fcR]flD£ix5*ffi©tttt£:RlE 

1 1 ©tft 2 o©t#ii^|g^3^ 

±ff 5 fc»^3feaEft-§-©a«^^^©Sffi«:fi< I2CTFT30 
©*-^|gffi&Ttf T38tt»««:Jbtf 3fc«>£ liStefe 4§-©«{fc < f 
£ - t M 4 5 o 
[3lJfcro^fi3<7>»0iJ] 

ft33, ±fB£tt©J#«g 3 ^"f *Ltf>B* 7 fcLSo^-Cfc, HOT 

F T 2 0 ^'Nf^^yHt, I2©TFT30«5 Pf + ^M©I^& 

sawLfctf, in 2 6 \z^mm^^^-r <t 5 0 1 ot ft 2 0 

t^Ht, I2OTFT30 *5Nf t4^S t L"Ci^Lt £ V^ 0 

c o m© Lt, I2OTFT30 ^^Itftofc 

&R1F -C^i" J: 5 363te*^4 0 ©#|6iM o p o;£a>e> 

r (7) «fc 5 KB* 7 L 127 (A) , (B) 

i 11 2 4 (A) {c^LfcjR^o#»«iflr-l5-©ffittSrSte$-&5r: 

* 5 o 

ft 38 3 K 33 T te> HOTFT2 O^Nft^^ft* 
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, m 2 ©T F T 3 0 & P ft^^l© t # \c\± % HftSf^ 4 0 ©ftfill 
@ o p <7?m{il-^ L"C*ii^S^ c om©l^^i< LT, |2©TF 
T 3 0 fl^^ftliKfcofc t H3tH?^-40 ©*tfaft4£ o p (Dfifr 

©±5 KHIjS Lfcl§£\-? *> , I1OTFT 2 0 33 J: H 20TFT3 0 

z&mmmic Ltc^ t ©^mtco^-ciitts c t s 0 ^tit 12$ 

{d % |l©TFT20i3Pf t^;Ult, »2OTFT30*Nf 
^io > £ Kii, ftftm^- 4 o ottfamm o p (omii^M LT*ii^« 

^ c o m©mft£i^ < Lt, I2OTFT30 /^ ^ # fig & o fc <t £ 

its &m&mm. o om(D^^h^%m^A o (DUicmMtf-fanz x ? \z 

mj&LtzWi&k. IlOTFT20j5iI)!l2OTFT3 0 
\.%%(T>^%A ] 

_tiE©V>-f *L©Jgl£ 1 * 2, 3 Idjb^T , EI 2 8 (A) % (B) & 
#fi& <fc 5 &£f^fi c a p <Dmmm<D ? I2»TF 

t 3 o ©<?- h mm\z%.$L#>\z&m-f zmm t \*%.%tm<Dm.m\ziz. m 

lEfS# gate ©il^-Wwx i "9 ISLTSI^/n/^ h \±mi±tf®% 
lSj£ig;h,-5'</»'*J& s &*&£ft5J:$ tUfiELtt <fc 

r r ^^i-0i|-Ctt, El 2 8 (A) \Z7jk-t «fc ? c a p © ffi 

««© 9*.> f£2©TFT30©^- h s t fctf L 

t±K*t«©*«#, £Si^g a t e <bM?iJ1- 

5 «t 5 £JEK £ftfc^ft^ c i i n e -caKftSfiT^S. 

C ©£fr$ c l i n e fcfl, El 2 8 (B ) iC^-f * 5 J- , t$« * S 
gate©)!^^* P gated; U j§2I LTS1«/^M P gate t iZMGLfrW 

*l$ifcJKn*^^^fll*P stg £^tr«fi s t g ##f&£;h,$ i 3 fc« 
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^,UX{f-5§-Pstg Wc, f£8ft'<^* PgateaS#aS&ifc«fcfco£:gU 
c a pO^g^-a-^flJffl LTBfcft* d a t a <DS{4£ Y 
^5. Z<Dtc#>, Si 7 i5i *T^l©ft^ti c a p CliB^flf d 
a t aOttC^^fitPstg (Dig^iDlLfc^©«^i5ft)f^ 
5. Bfcft^ data ©BS«flHR|©{g- 1 ©TFT 2 0©^V« 

#^f§©H;St#l£ffl VN5 r b J; <9 , ftj^tt cap ^ <D ii £> fs d a 
t a©##a**i5^iist#5. ^ft-C^T, S»m ©ft 

:©i9l:Lt, c 1 i n e Id ^ /w- P stg £©i± 5 {^fc 

fcotli, IH 2 9 (C^-f- J: 0 \Z S c 1 i n e £ M 3lE ill 12 M M 8& 4 

Sfcfc ^7 hI/^^^4 0 ld^OttS^fs^-^NAND^-MHlS&joJ; 

* Ir^LtifS gate Jc£gfB-5§-Sgate<t Ltffi^f^ 
i/7 Y W 7.$ 4 0 1 d>?> wm^/ft-f-SrN AND^- hlslKtJ j; 

®&{BI©£JI i^-<yw^ v d d fabM&v ccyi; wo\> */y Mttl 

feline (Cffi^-fiXfiJ: V\ 

5^§£{i, c 1 i n e^iSftfc^^f ^©^ftHf^-Kov^tftBJ t 
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Publication info: EP0895219 Al - 1999-02-03 
EP0895219 A4 - 2001-01-31 

15 CURRENT-DRIVEN EMISSIVE DISPLAY DEVICE AND METHOD FOR 
MANUFACTURING THE SAME 

Inventor: kimura mutsumi (jp); itoh tomoyuki Applicant: seiko epson corp (jp) 
(jp) 

EC: H05B33/08; G09G3/32A IPC: G09G3/32; H01L27/32; H05B33/08 (+9) 

Publication info: EP0917127 Al - 1999-05-19 
EP0917127 A4 - 2000-11-22 
EP0917127 Bl - 2003-11-12 
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16 Active matrix electroluminescent display with two TFTs and storage 
capacitor in each pixel 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp) 

MUTSUMI (JP) 

EC: H01L27/32M2; G09G3/32A; (+1) IPC: G09G3/32; H01L27/32, G09G3/00 (+9) 

Publication info: EP1255240 Al - 2002-11-06 
EP1255240 Bl - 2005-02-16 

17 Active matrix electroluminescent display with two tft's and storage 
capacitor 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp) 

MUTSUMI (JP) 

EC: H01L27/32M2; G09G3/32A; (+1) IPC: G09G3/32; H01L27/32, G09G3/00 (+6) 

Publication info: EP1336953 A2 - 2003-08-20 
EP1336953 A3 - 2003-10-22 

18 Current-driven light-emitting display apparatus with contact hole 
formed in the inter-layer insulation film 

Inventor: kimura mutsumi (jp); itoh tomoyuki Applicant: seiko epson corp (jp) 
(jp) 

EC: H01L27/32M2 IPC: H01L27/32; G09G3/32; H01L51/52 (+6) 

Publication info: EP1337131 A2 - 2003-08-20 
EP1337131 A3 - 2004-01-07 
EP1337131 Bl - 2007-07-18 

19 Display apparatus 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp) 

MUTSUMI (JP) 

EC: H01L27/32M2; G09G3/32A; (+1) IPC: G09G3/32; H01L27/32, G09G3/00 (+8) 

Publication info: EP1359789 Al - 2003-11-05 

20 Current-driven light-emitting display apparatus and method of driving 
the same 

Inventor: kimura mutsumi (jp); itoh tomoyuki Applicant: seiko epson corp (jp) 
QP) 

EC: H01L27/32M2 IPC: H01L27/32, G09G3/32; H01L51/52 (+8) 

Publication info: EP1363265 A2 - 2003-11-19 
EP1363265 A3 - 2004-08-11 

21 Method of producing a current-driven light-emitting display apparatus 
with contact hole 

Inventor: kimura mutsumi (jp); itoh tomoyuki Applicant: seiko epson corp (jp) 
(JP) 

EC: IPC: G09G3/32; G09G3/32 

Publication info: EP1619654 Al - 2006-01-25 
EP1619654 Bl - 2007-08-22 

22 Pixel driving circuit for an electroluminescent display 

Inventor: ozawa tokuroh (jp); kimura MrrsuMiApplicant: seiko epson corp (jp) 
(JP) 

EC: H01L27/32M2; G09G3/32A; (+1) IPC: G09G3/32; H01L27/32, G09G3/00 (-1-5) 

Publication info: EP1830342 A2 - 2007-09-05 

23 Structure of a driving circuit for an electroluminescent display 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp) 

MUTSUMI (JP) 

EC: H01L27/32M2; G09G3/32A; (+1) IPC: G09G3/32; H01L27/32, G09G3/00 (+5) 

Publication info: EP1830343 A2 - 2007-09-05 

24 Structure of a pixel driving circuit for an electroluminescent display 
Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp) 

MUTSUMI (JP) 
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EC: H01L27/32M2; G09G3/32A; (+1) IPC: G09G3/32; H01L27/32, G09G3/00 (+5) 

Publication info: EP1830344 A2 - 2007-09-05 

25 DISPLAY DEVICE 

Inventor: Applicant: 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/32; H01L27/32; H01L51/52 (+7) 

Publication info: JP3528182B2 B2 - 2004-05-17 

26 DISPLAY DEVICE 

Inventor: ozawa norio; kimura mutsumi Applicant: seiko epson corp 

EC: IPC: H01L51/50; G09F9/30; G09G3/20 (+13) 

Publication info: JP3620538B2 B2 - 2005-02-16 
JP2004004910 A - 2004-01-08 

27 DISPLAY DEVICE 

Inventor: ozawa norio; kimura mutsumi Applicant: seiko epson corp 

EC: IPC: H01LS1/SO; G09F9/30; G09G3/20 (+13) 

Publication info: JP3620539B2 B2 - 2005-02-16 
JP2004062183 A - 2004-02-26 

28 DISPLAY DEVICE 

Inventor: ozawa norio; kimura mutsumi Applicant: seiko epson corp 

EC: IPC: HOILSI/SO; G09G3/20; G09G3/30 (+8) 

Publication info: JP3818309B2 B2 - 2006-09-06 
JP2005196226 A - 2005-07-21 

29 DISPLAY DEVICE 

Inventor: ozawa norio; kimura mutsumi Applicant: seiko epson corp 

EC: IPC: H01LSX/SO; G09F9/30; G09G3/20 (+16) 

Publication info: JP3882804B2 B2 - 2007-02-21 
JP2004139091 A - 2004-05-13 

30 DISPLAY DEVICE 

Inventor: ozawa norio; kimura mutsumi Applicant: seiko epson corp 

EC: IPC: H0SB33/22; G09F9/30; H01L27/32 (+16) 

Publication info: JP3912340B2 B2 - 2007-05-09 
JP2004031356 A - 2004-01-29 
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31 LIGHT EMITTING DEVICE AND METHOD FOR MANUFACTURING THE 
SAME 

Inventor: kimura mutsumi; rro tomoyuki Applicant: seiko epson corp 

EC: IPC: H05B33/10; G09F9/30; H01L27/32 (+19) 

Publication info: JP3951968B2 B2 - 2007-08-01 
JP2004111356 A - 2004-04-08 

32 DISPLAY DEVICE 

Inventor: ozawa norio; kimura mutsumi Applicant: seiko epson corp 

EC: IPC: H01L51/S0; GO9F9/30; G09G3/20 (+11) 

Publication info: JP2004004911 A - 2004-01-08 

33 LIGHT EMITTING DISPLAY DEVICE 

Inventor: kimura mutsumi; rro tomoyuki Applicant: seiko epson corp 

EC: IPC: H01L51/S0; G09F9/30; H01L27/32 (+10) 

Publication info: JP2004047494 A - 2004-02-12 

34 LIGHT EMISSION DISPLAY DEVICE AND ITS MANUFACTURING 
METHOD 

Inventor: kimura mutsumi; rro tomoyuki Applicant: seiko epson corp 

EC: IPC: H01L5X/50; G09F9/30; G09G3/20 (+16) 

Publication info: JP2004054260 A - 2004-02 19 

35 LIGHT EMISSION DISPLAY DEVICE 

Inventor: kimura mutsumi; rro tomoyuki Applicant: seiko epson corp 

EC: IPC: H01L51/50; G09F9/30; G09G3/20 (+16) 

Publication info: JP2004054261 A - 2004-02-19 

36 DISPLAY APPARATUS 

Inventor: ozawa norio; kimura mutsumi Applicant: seiko epson corp 

EC: IPC: G09F9/30; G09G3/20; G09G3/30 (+5) 

Publication info: JP2006323396 A - 2006-11-30 

37 LIGHT EMITTING DEVICE 

Inventor: kimura mutsumi; rro tomoyuki Applicant: seiko epson corp 

EC: IPC: H01L51/S0; G09F9/30; H05B33/12 (+5) 

Publication info: JP2007165924 A - 2007-06-28 

38 No title available 

Inventor: Applicant: 

EC: IPC: G09G3/30; G09G3/20; H01L51/50 (+3) 

Publication info: JP2007219531 A - 2007-08-30 

39 LIGHT-EMITTING APPARATUS AND METHOD OF PRODUCING THE 
SAME 

Inventor: kimura mutsumi (jp); itoh tomoyuki Applicant: seiko epson corp (JP) 
(JP) 

EC: H05B33/08; G09G3/32A IPC: G09G3/32; H01L27/32; H05B33/08 (+7) 

Publication info: KR20050051643 A - 2005-06-01 

40 DISPLAY DEVICE 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp) 

MUTSUMI (JP) , 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/32; H01L27/32; H01L51/52 (+4) 

Publication info: KR20050056203 A - 2005-06-14 

41 LIGHT-EMITTING APPARATUS 

Inventor: kimura mutsumi (jp); itoh tomoyuki Applicant: seiko epson corp (jp) 
(JP) 

EC: H05B33/08; G09G3/32A IPC: G09G3/32; H01L27/32; H05B33/08 (+7) 
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Publication info: KR20050101229 A - 2005-10-20 

42 ORGANIC ELECTROLUMINESCENCE DEVICE 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko Epson corp (jp) 

MUTSUMI {)?) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/32; H01L27/32; H01L51/52 (+4) 

Publication info: KR20050103517 A - 2005-10-31 

43 ORGANIC ELECTROLUMINESCENCE DEVICE 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko Epson corp (jp) 

MUTSUMI (JP) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/32; H01L27/32; H01LS1/52 (+4) 

Publication info: KR20050103518 A - 2005-10-31 

44 ORGANIC ELECTROLUMINESCENCE DEVICE 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp) 

MUTSUMI (JP) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/32; H01L27/32; H01L51/52 (+4) 

Publication info: KR20050103982 A - 2005-11-01 

45 ORGANIC ELECTROLUMINESCENCE DEVICE 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp) 

MUTSUMI (JP) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/32; H01L27/32; H01L51/52 (+5) 

Publication info: KR20050104425 A - 2005-11-02 
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46 Display apparatus and its method of manufacture 

Inventor: kimura mutsumi (jp); itoh tomoyuki Applicant: seiko epson corp (jp) 
PP) 

EC: H05B33/08; G09G3/32A IPC: H01L51/40; G09F9/30; G09G3/30 (+15) 

Publication info: TW247443B B - 2006-01-11 

47 Display apparatus 

Inventor: kimura mutsumi (jp); itoh tomoyuki Applicant: seiko epson corp (jp) 
(jp) 

EC: H05B33/08; G09G3/32A IPC: G09G3/32; H01L27/32; H05B33/08 (+7) 

Publication info: TW249169Y Y - 2004-11-01 

48 Display apparatus 

Inventor: kimura mutsumi (jp); ito tomoyuki Applicant: seiko epson corp (jp) 
OP) 

EC: H05B33/08; G09G3/32A IPC: H05B33/08; G09G3/32; H01L27/32 (+6) 

Publication info: TW301492Y Y - 2006-11-21 

49 Display unit 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corporatoin (jp) 

MUTSUMI (JP) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/32; H01L27/32, H01LS1/52 (+5) 

Publication info: TW491985B B - 2002-06-21 

50 Display unit 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp) 

MUTSUMI (JP) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/32; H01L27/32, H01L51/52 (+5) 

Publication info: TW578130B B - 2004-03-01 

51 Electric-current-driven-type light-emitting display apparatus 

Inventor: kimura mutsumi (jp); itoh tomoyuki Applicant: seiko epson corp (jp) 
(jp) 

EC: H05B33/08; G09G3/32A IPC: G09G3/32; H01L27/32; H05B33/08 (+7) 

Publication info: TW579039Y Y - 2004-03-01 

52 Current-driven light-emitting display apparatus and method of 
producing the same 

Inventor: kimura mutsumi (jp); itoh tomoyuki Applicant: seiko epson corp (jp) 
(JP) 

EC: H05B33/08; G09G3/32A IPC: G09G3/32; H01L27/32; H05B33/08 (+6) 

Publication info: US6462722 Bl - 2002-10-08 

53 DISPLAY APPARATUS 

Inventor: ozawa tokuroh (jp); kimura Applicant: 

MUTSUMI (JP) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/32; H01L27/32; H01L51/52 (+4) 

Publication info: US6522315 B2 - 2003-02-18 

US2002024493 Al - 2002-02-28 

54 Display apparatus 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp) 

MUTSUMI (JP) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/32; H01L27/32; H01LS1/52 (+4) 

Publication info: US6839045 B2 - 2005-01-04 

US2002097213 Al - 2002-07-25 

55 Current-driven light-emitting display apparatus and method of 
producing the same 

Inventor: kimura mutsumi (jp); itoh tomoyuki Applicant: seiko epson corp (jp) 
(JP) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/32; H01L27/32, H01L51/52 (+4) 
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Publication info: US7180483 B2 - 2007-02-20 

US2002196206 Al - 2002 12-26 

56 Display apparatus 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp) 

MUTSUMI (JP) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/32; H01L27/32; H01L51/52 (+4) 

Publication info: US7221339 B2 - 2007-05-22 

US2003098827 Al - 2003-05-29 

57 Display apparatus 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp) 

MUTSUMI (JP) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/32; H01L27/32, H01L51/52 (+4) 

Publication info: US7253793 B2 - 2007-08-07 

US2004150591 Al - 2004-08-05 

58 Current-driven light-emitting display apparatus and method of 
producing the same 

Inventor: kimura mutsumi (jp); itohtomoyuki Applicant: seiko epson corp (jp) 
(JP) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/32; H01L27/32, H01L51/52 (+5) 

Publication info: US2003231273 Al - 2003-12-18 

59 Display apparatus 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp) 

MUTSUMI (JP) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/30; G09G3/32; H01L27/32 (+5) 

Publication info: US2006273995 Al - 2006-12-07 

60 Display apparatus 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp) 

MUTSUMI (JP) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/30; G09G3/32; H01L27/32 (+5) 

Publication info: US2006273996 Al - 2006-12-07 
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Derived from 63 applications 

61 Display apparatus 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp) 

MUTSUMI (JP) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/30; G09G3/32; H01L27/32 (+5) 

Publication info: US2006279491 Al - 2006-12-14 

62 CURRENT-DRIVEN EMISSIVE DISPLAY DEVICE AND METHOD FOR 
MANUFACTURING THE SAME 

Inventor: kimura mutsumi (jp); itoh tomoyuki Applicant: seiko epson corp (jp); kimura 

(JP) MUTSUMI (JP); (+1) 

EC: H05B33/08; G09G3/32A IPC: G09G3/32; H01L27/32; H0SB33/08 (+9) 

Publication info: WO9836406 Al - 1998-08-20 

63 DISPLAY DEVICE 

Inventor: ozawa tokuroh (jp); kimura Applicant: seiko epson corp (jp); ozawa 

MUTSUMI (JP) TOKUROH (JP); (+1) 

EC: G09G3/32A; H01L27/32M2; (+1) IPC: G09G3/32; H01L27/32, H01L51/52 (+7) 

Publication info: WO9836407 Al - 1998-08-20 
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